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Section S3. Electronic transport properties of the (Ge,Mn)Te samples
Basic electronic transport properties of (Ge,Mn)Te thin films are summarized in fig. S3 . Figure S3A shows the temperature dependence of longitudinal resistivity R xx for samples with thicknesses ranging from 12 to 192 nm. All the samples show weak metallic temperature dependence with residual resistivity ranging from 0.2 to 1.1 mcm. Figure S3B shows the Hall resistivity R yx for all samples. Similar to the 192-nm-thick sample shown in Fig For these reasons, we consider the n-type carrier originates from the small Hall pocket above the degeneracy point. 
Section S6. Current-directional dependence of magnetization switching
To reveal the warping effect of the Fermi surface on the magnetization switching, we fabricated two kinds of devices on the identical 144-nm-thick thin film in which current directions were designed to orient along ZA (x-direction of Fig. 1C in the main text) and ZU (y-direction) of (Ge,Mn)Te. In the main text, we show only the case of j along to ZA. Figure S6 shows the result of magnetization switching experiment at T = 10 K.
Both devices show the variations in R yx with approximately 0.1 cm, which shows a comparable value to the 144-nm sample shown in Fig. 3A in the main text. However, there are no discernable difference between the two devices in the amount of variation in R yx or threshold current density. It may be because the difference of spin polarization is not so large for j || ZU and j || ZA cases. 
Section S7. In-plane bias magnetic field dependence of magnetization switching
We performed the magnetization switching experiment with varying the in-plane bias magnetic field B x from 0.001 T to 0.1 T. As shown in fig. S7A , the current-induced magnetization switching is observed for every B x . Figure S7B shows the variation of Hall resistivity R yx pulse at current density j = +6 × 10 6 Acm -2 as a function of B x .
R yx pulse shows an asymmetric behavior against the B x and has a peak at about 0.01 T.
The reason for decreasing behavior above B x ~ 0.01 T is that the magnetization tends to align to in-plane direction and by large B x . On the other hand, R yx pulse show the increasing behavior below B x ~ 0.01 T. It may be related to the reorientation of spins in domain walls, as discussed in a previous study in a magnetic multilayer system (39).
The in-plane bias magnetic field reorients the spins along the current direction, which may enable the Néel-type magnetic domain wall to propagate by spin-orbit torque. The same mechanism may be valid for the in-plane magnetic field dependence, because the Néel-type magnetic domain walls are also expected in (Ge,Mn)Te by the Dzyaloshinski-Moriya interaction due to the polar symmetry. 
Section S8. Repeated injection of pulses lower than saturation current density
We performed current induced magnetization reversal also in the following sequence.
We started from the current density j = +6 × 10 6 (−6 × 10 6 ) Acm -2 and decreased (increased) it. For negative (positive) j, the current pulse with the same intensity was injected ten times for each j. Hall resistivity R yx was measured after each pulse injection. Figure S8A shows the final result of the magnetization reversal as a function of injected j. R yx starts to change at around j = −1.5 × 10 6 (+1.5 × 10 6 ) Acm -2 that is a comparable value to the data shown in Fig 
Section S9. The estimation of spin Hall efficiency
To evaluate the spin torque efficiency, we performed the second-harmonic Hall measurement for the 74-nm thick (Ge,Mn)Te sample, the identical specimen to that shown in the main text. In fig. S9 , we show the second-harmonic Hall resistance R yx 2ω as a function of in-plane external magnetic field (9, 10, 40) . The input ac current is given as = 0 sin , where 0 = 50 μA and frequency = 13 Hz. The second-harmonic Hall resistance R yx 2ω decreases with in-plane magnetic field B. If we assume the magnetization oscillation by the ac current causes the R yx 2ω , the magnetic field dependence of R yx 2ω is written as follows (9) We can evaluate the charge-spin conversion efficiency with using B SO . Usually, the charge-spin conversion coefficient  CS is used as a figure of merit of conversion
Here, e is elementary charge, M S = 3.2 × 10 4 Am -1 is saturation magnetization, t GMT = 74 nm is thickness of the sample, and j C = 50 μA / (10 μm × 74 nm) = 6.8 × 10 7 Am -2 is current density. Considering that the spin Hall angle for non-doped GeTe is evaluated as 0.0044 by spin-pumping measurement (16), this value is exceptionally or unphysically large. We can raise two possibilities for the large efficiency. First, because  CS is proportional to the thickness of magnetic layer, it is not a proper measure to evaluate the efficiency of ferromagnetic bulk Rashba system. In our material, the Rashba-Edelstein effect emerges in the whole bulk region, therefore, we should introduce the thickness-independent q CS by dividing  CS by thin film thickness
We can compare the magnitude of q CS with two cases. One is (Ga,Mn)As which is a bulk ferromagnetic system showing spin-orbit torque by Rashba and/or Dresselhaus effect. According to the first report of the current-induced magnetization control experiment (5), the B SO /j C is evaluated as ~ 5 × 10 -14 Tm 2 A -1 . Using the saturation magnetization M sat = 6 × 10 4 Am -1 (41), q CS is evaluated as ~ 9× 10 -3 nm -1 . The other case is topological insulator (TI). In TI, people discuss the interfacial charge-spin conversion efficiency q ICS which has the same dimension as q CS and shows the efficiency of the conversion of two-dimensional charge to three-dimensional spin current. According to the previous study of (Bi,Sb) 2 Te 3 (11), the q ICS in TI is 0.5~1 nm -1 . The q CS = 2.3 nm -1 in our material still exceeds both of them.
The second reason of the large  CS (or even q CS ) is the overestimation of B SO by second harmonic Hall measurement as discussed in a magnetic TI (10). According to the study, because of the spin-momentum locking of topological surface states, there can be an asymmetry in the scattering process of electron along transverse (Hall) direction, which results in the finite second harmonic Hall voltage even without considering the magnetization oscillation. In fact, the  CS exceeding 100 evaluated from a second harmonic Hall analysis was reported in a magnetic TI heterostructure (9). In our system of (Ge,Mn)Te, because there is Rashba-type spin-momentum locked band that is similar to the surface states of TI, the same mechanism may be possible.
For those two reasons above, we should use q CS = 2.6 nm -1 instead of  CS = 190. In addition, other experiment such as spin-pumping or ferromagnetic resonance and the cross-check between them are needed for the precise evaluation of the charge-spin conversion efficiency that is currently subject to great controversy. Figure S10 shows the temperature dependence of resistivity of the GeTe/Sb 2 Te 3 thin film that is the same as buffer layer. The resistivity at 10 K at which the magnetization reversal is performed is 2.5 mcm, which is more than twice as large as that for (Ge,Mn)Te thin films (see fig. S3A ). We made a correction of current density by using the following equation of parallel conduction model where G,  and t represent two-dimensional conductivity whose dimension is  -1 , three-dimensional conductivity whose dimension is  -1 cm -1 , and layer thickness, respectively. The current density j used in Fig. 3A in the main text is evaluated from = GMT GMT . We show the current ratio I GMT /I total in table S2 for all the measured samples. I GMT /I total is more than 0.9 for samples thicker than 22 nm, which means that 90 % of the electric current flows into (Ge,Mn)Te layer. Figure S11 shows the magnetic field dependence of magnetization for 74-nm and 192-nm thick samples. The saturation magnetization M S is 2.0 and 1.6  B /Mn for 74-nm and 192-nm thick samples, respectively. By using the unit cell volume of 2.13 × 10 -28 m 3 and Mn composition of 9.1 atomic %, they are M S = 3.2 × 10 4 (used in section S9) and 2.6 × 10 4 Am -1 , respectively. 
